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Introduction 
Just under 1% of infants are born with a heart defect [congenital heart disease (CHD)], 
and as a result of treatment and early diagnosis, 85% of these children survive into adulthood. 
Approximately 1-1.3 million adults total live with heart disease today (Kovacs et al., 2005; 
Moodie, 2011). Few studies have investigated the quality of life, global happiness, and athletic 
participation in pediatric populations, especially with respect to those who have CHD. In 2010, 
the number of people aged 0-18 years who had CHD was estimated to be between 1,905,000 and 
2,102,000, and there are varying qualities of life that these children experience based on disease 
severity (Marelli et al., 2012). In addition to patients who are born with CHD, children who are 
overweight or obese can develop similar cardiac problems.  
Many of these children are still under the supervision of their parents and, therefore, 
unable to make their own health choices. Additionally, patients who previously have been 
diagnosed with heart disease and also experience a sedentary lifestyle are at an even higher risk 
for health complications and even premature death compared to healthy peers (Shephard, 1995). 
Given the severity of the effects stemming from CHD, it is crucial that physicians are able to 
communicate information regarding disease effectively and clearly to patients and families. In 
addition to physicians, hospitals should be an important avenue for families to have access to 
resources such as exercise programs, health classes, and family education, which are not 
available elsewhere in the community. By gaining insight into the wellness needs of the specific 
population that visits the Heart Institute at Children’s Hospital Colorado in Aurora, Colorado, a 
program can start to be developed to provide resources specifically tailored to patients and 
educate them on ways to increase quality of life and healthy living.  
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Congenital Heart Disease 
 Congenital heart disease (CHD) is defined as “a gross structural abnormality of the heart 
or intrathoracic great vessels that is actually or potentially of functional significance” (Mitchell 
et al., 1971). The mutated genes that ultimately lead to CHD are present before birth, but not all 
symptoms of heart conditions are immediately present. CHD represents a wide variety of 
abnormalities, but can be categorized in general terms as mild, moderate, and severe, with mild 
being the most common (Table 1). Patients with mild CHD tend to be asymptomatic and their 
murmurs or lesions have the potential to resolve without intervention. Patients with moderate 
CHD typically require care from a cardiologist but the treatment is less intensive than those with 
severe CHD. Patients with severe CHD begin to show symptoms of illness as newborns or early 
infancy and some of them die very early in life. The incidence of severe forms of CHD is 
approximately 2.5-3/1,000 live births and for moderately severe forms of CHD approximately 
3/1,000 live births (Hoffman and Kaplan, 2002).  
Congenital Heart Disease in Clinic  
 The Heart Institute at Children’s Hospital Colorado sees a wide variety of patients 
ranging from those with severe cardiology problems to those with significantly less serious 
diagnoses. In 2015, the cardiology clinic at Anschutz Medical Campus saw 7,782 patients for a 
variety of reasons. Over the course of this study, the primary reasons why patients visited the 
clinic with serious heart problems included: repaired CHD, unrepaired CHD, palliated CHD, 
arrhythmia, or a heart muscle problem. The standard of care at Children’s Hospital Colorado 
defines these problems as follows. Repaired CHD means that a child had a congenital heart 
problem that was fixed and requires no additional surgery in the immediate future. Unrepaired 
CHD refers to a heart defect, such as a small hole, that has not required any intervention thus far. 
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A child with palliated CHD has had something done to the heart in order to alleviate symptoms, 
but the problem is not truly “fixed”. Arrhythmia is an abnormal heartbeat; these can be further 
categorized as either tachycardia (too fast) or bradycardia (too slow). Finally, patients with heart 
muscle problems are those with cardiomyopathy or those who had a heart transplant. Along with 
patients who visited the clinic with serious cardiology problems, there were five primary reasons 
patients without known CHD visited the clinic. These included chest pain, palpitations, 
dizziness, heart murmur, and sports clearance. These patients all visit the clinic at the Heart 
Institute and meet with physicians to determine courses of treatment and potential lifestyle 
limitations.  
Exercise Limitations with CHD 
 Some children with CHD can survive without medical intervention and lead relatively 
normal lives while others must adhere to certain procedures. According to Kao et al., for children 
who require surgical intervention at an early age, many of these repairs can improve the exercise 
tolerance of patients, potentially to the levels of children with no cardiac problems. Children with 
CHD that are able to perform exercise training have the potential to increase maximal oxygen 
uptake, physiological activity and overall physical fitness as well as improve circulation, 
oxygenation of the blood and lower blood lipid levels. Even with all of the positive associations 
between exercise and overall health, many children are still physically inactive because of either 
parental or environmental overprotection. In a study of 68 Taiwanese children with and without 
CHD, researchers showed that boys with CHD had lower energy expenditure compared to boys 
without CHD, while girls with CHD showed no difference compared to girls without CHD. 
Many hypotheses help to explain the decrease in physical activity seen in male patients with 
CHD compared to their healthy peers. Some include parental overprotection due to unfamiliarity, 
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prevention of participation in physical activity by teachers due to concerns about student safety, 
and doctors not giving adequate exercise guidelines  (2009).  
 These limitations, whether real or perceived, are important for physicians to address in a 
voluntary wellness program because the physical implications of exercise can go beyond 
pediatric congenital heart disease. Now that many children with CHD are living well into 
adulthood and becoming self-sufficient, the complications that can arise from lack of physical 
activity in childhood can severely impact patients later in life. Patients who do not participate in 
physical activity are at an increased risk for obesity through living a sedentary lifestyle. When all 
of these factors combine, children have a greater chance of developing more severe diseases later 
in life, such as type II diabetes mellitus, osteoporosis, or certain forms of cancer (Moola et al., 
2009; Shephard, 1995).  
Childhood Obesity Rates in the U.S. 
 Because patients who are diagnosed with CHD have a variety of limitations, those with 
extensive limitations are at a heightened risk for leading a sedentary lifestyle and becoming 
obese. Obesity is a condition characterized by excessive fat in the body (Himes and Dietz, 1994). 
While there are no universally accepted characteristics that define obesity, the most widely used 
method is through determination of body mass index (BMI). BMI is defined as the ratio between 
total body weight divided by height squared. The appropriate cut off for childhood (6-18 years 
old) BMI mirrors the adult cutoff, with obesity being characterized as 30 kg/m2, or the 95th 
percentile for respective age and gender (Cole, 2000). Even though BMI fails to take into 
account certain factors such as body type and musculature, it remains a valuable indicator of total 
height : weight proportion. For childhood obesity in particular, it is important to consider the 
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rapid changes in body stature and size as children go through puberty and that there are different 
cutoff levels depending on age (Himes and Dietz, 1994). 
 As childhood obesity rates continue to rise across the United States, the need for doctors 
to communicate the importance of exercise with their patients is becoming increasingly crucial. 
Since doctors are the ones who are most likely to educate patients on their health, they appear to 
be the best mechanism for enhancing a patient’s knowledge about the importance of physical 
activity. In a survey conducted between 1998-1999, of 9358 children with mean ages ranging 
from 5.6 to 14.1 years, the percentage of obese children entering kindergarten was 12.4%, and 
that number increased to 20.8% by the eighth grade. Starting as early as elementary school, 
obesity rates were higher among minority groups such as Hispanic and non-Hispanic black 
children, as well as for those with lower socioeconomic status. The prevalence of childhood 
obesity from 5.6-14.1 years reached its peak level for children in the second-to-lowest 
socioeconomic quintile at 25.8% in the eighth grade. These data remain consistent with the 
national representation of obesity between 2009 and 2010, which show 16.9% for all children 
and 18.0% for children between the ages of 6 and 11 (Cunningham et al., 2014).  
 While the overall obesity trend has remained relatively constant over the last five years 
for children, there has been a remarkable increase over the past three decades (Singh et al., 
2010). The national childhood obesity average hovers around 17%, as of 2012, though rates tend 
to vary between the 50 states, so geography must be taken into consideration when administering 
treatment and discussing exercise plans with patients (Ogden et al., 2014). In a study conducted 
in 2007, children ranging in age from birth to 17 years were surveyed by telephone to assess their 
overall health and BMI, with special emphasis placed on state of residence. Across both sexes, 
the variation in obesity rates were as low as 9.6% for children in Oregon to as high as 21.9% in 
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Mississippi with slight differences across gender. This study also proved that there has been a 
dramatic increase in childhood obesity nationwide between 2003 and 2007 (Figure 1) (Singh et 
al., 2010). Four years later, in 2011, an additional study was conducted through the National 
Survey of Children’s Health. This study indicated that, nationwide, 31.3% of children ages 10-17 
years were shown to have a BMI over the 85th percentile in age and gender. In this study, the 
highest percentage of overweight or obese children was in Louisiana (39.8%) and the lowest 
percentage in Utah (22.1%). Even though Colorado has the second lowest percentage of children 
aged 10-17 who are overweight or obese (23.1%), it is still a high proportion of the population. 
Therefore, programs that are implemented in Colorado hospitals have the potential to be models 
for other parts of the country, where obesity is an even more significant problem (Figure 2) 
(Henry J. Kaiser Foundation, 2013). 
Physiological Impact of Obesity 
 Obesity is a serious problem nationwide, and the effects of obesity are greater than 
simply physical appearance. The physiological problems that can develop as a result of being 
obese can cause an abundance of severe health issues. Obesity does not impact a single system of 
the body but instead causes a multitude of problems that can become life threatening. In addition, 
many of the problems that impact obese children continue into adulthood and lead to major 
health implications later in life (Baker et al., 2007). Some of the health problems that stem from 
childhood obesity include impaired functioning of neurological processing, the pulmonary 
system, the gastrointestinal system, the musculoskeletal system, and the cardiovascular system. 
Children are now beginning to show the effects of obesity, especially cardiovascular 
complications, as early as age five due to earlier age of onset for obesity (Baker et al., 2007; 
Ebbeling et al., 2002). Some of the notable cardiovascular complications include hypertension, 
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coagulopathy, and chronic inflammation (Ebbeling et al., 2002). Additionally, children who are 
obese tend to show higher levels of blood lipids and glucose intolerance (Dietz, 1998). In recent 
studies, obesity also has shown to be a predictor of coronary atherosclerosis (Eckel, 1997). 
Childhood obesity has the capability to impact blood pressure as well as result in abnormal 
functioning or structure of the left ventricle (Reilly, 2003). Generally, the left ventricle 
hypertrophies due to increased blood pressure and increased stroke volume. The right ventricle 
can also be impacted from obesity; it generally begins to hypertrophy, dilate, lose function over 
time and ultimately fail (Eckel, 1997). It is important for CHD patients, especially those who are 
overweight or obese, to recognize these complications and understand how certain lifestyle 
choices ultimately impact their health. Even though the number of CHD patients who also are 
obese is not significantly high, the fact that CHD patients are able to do exercise is evidence to 
show that obese kids (who have “normal” hearts) are able to participate in exercise just as much 
as their peers who have CHD (Darst, Personal Communication).  
 Surprisingly, investigations into how many children with childhood obesity ultimately 
develop cardiac issues have been poorly studied. It is widely understood that childhood obesity 
increases the risk for developing adult obesity, but studies have also suggested that childhood 
obesity is associated with adverse levels of CHD risk factors later in adulthood (Freedman). A 
study of 1,594 adolescents aged 13-17 were analyzed and 783 subsequently followed up 
approximately 10 years later when BMI and cardiovascular factors (cholesterol/triglyceride 
levels, glucose levels, insulin, and blood pressure) were compared. The data show that childhood 
obesity lasted approximately 12-14 years into adulthood and impacted multiple cardiovascular 
risk factors. The group of patients who were considered to be overweight (above the 75th 
percentile for BMI age and sex) showed adverse lipoprotein levels, blood pressure, plasma 
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insulin and glucose levels (Srinivasan et al., 1996). Given that studies correlating childhood 
obesity and adult cardiovascular problems are not common, this is an area for future 
investigation that will be critical to understanding the consequences of childhood obesity.  
Physical Activity and Obesity 
 The root cause of obesity stems from a bodily imbalance between the intake and outflow 
of energy (Hernández et al., 1999). While many of the mechanisms that ultimately lead to this 
imbalance cannot be individually controlled, like genetics, certain factors like diet and physical 
activity can be monitored regularly. Obese children tend to spend less time performing physical 
activity than non-obese children (Ebbeling et al., 2002). Physical activity shows an inverse 
relationship with BMI, one of the main indicators of obesity, meaning that the more physical 
activity and energy is expended by children, the lower their BMI (Berkey et al., 2000).   
In a study performed in Mexico City with 712 children, it was found that children aged 9-
16, mean 12.4 ±1.3 years, spent 4.1 ± 2.2 hours/day watching TV or playing video games while 
only dedicating 1.8 ± 1.3 hours/day to performing moderate or vigorous physical activity, 
excluding walking. This indicates that there is a large discrepancy between children in Mexico 
City who are either getting a large amount of physical activity a day or essentially no physical 
activity. Notably, the odds of these children becoming obese decreases by 10% for every hour a 
day that is dedicated to moderate or vigorous physical activity, excluding walking. This occurs 
because lower levels of physical activity decrease energy outflow and lower the lean body mass, 
ultimately causing weight gain (Hernández et al., 1999).  
 Given the popularity of video games and television in modern society as well as a 
decrease in physical education in school, it is no surprise that there is a marked decrease in 
overall physical activity and energy output of children (Janssen et al., 2004). One study suggests 
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that in a survey of 5090 Canadian children aged 11-16 years, less than 20% participated in 60+ 
minutes of physical activity 6-7 days a week. These results are shocking because the current 
United States guidelines state that children should ideally be engaging in 30-60 minutes of 
physical activity every day of the week (Janssen et al., 2004). This is not a new problem, 
however. Even five years previous to the Janssen et al. study, it was confirmed that obese 
children tend to perform less vigorous physical activity than non-obese children.  In addition, this 
study showed that obese children have a harder time approaching parents about physical activity 
opportunities (Trost et al., 2001). These findings indicate that the problem of decreased physical 
activity in obese children is not one that has improved over the course of time and should be 
addressed by physicians and parents, alike.  
Physical Activity and the Heart 
 Five major risk factors that contribute to the development of cardiovascular disease are 
sedentary lifestyle, high blood pressure, abnormal blood lipid values, smoking, and obesity 
(Myers, 2003). Sedentary behavior is defined as sitting, laying down and expending very little 
energy (1.0-1.5 metabolic equivalents) (Owen et al., 2010). High blood pressure is defined as 
systolic and/or diastolic blood pressure that is persistently at the 95th percentile for age, sex, and 
body size on at least three different occasions (Lurbe et al., 2009). Abnormal blood lipid values 
are defined as high triglyceride levels, high low-density lipoprotein levels, and low high-density 
lipoprotein cholesterol levels (Steinberger et al., 1995). Obesity is typically defined as being in 
the 95th percentile for age and gender in BMI (Cole, 2000). Regular, adequate physical activity 
has the potential to impact four of the five major risk factors, sedentary lifestyle, high blood 
pressure, abnormal blood lipid values, and obesity, and can promote a healthy lifestyle that 
would reduce the risk for cardiovascular disease. For example, regular exercise allows the body 
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to increase exercise tolerance, reduce body weight, blood pressure, and LDL/total cholesterol, as 
well as increase HDL cholesterol.  
 While a short-term exercise regimen is not going to instantaneously reverse the risk of 
developing cardiovascular disease, long-term moderate exercise with other lifestyle changes can 
have a serious impact on heart health. The Surgeon General and National Institute of Health 
recommend at least 30 minutes of activity on, preferably, all 7 days of the week that is equal in 
intensity to a brisk 3-4 mile per hour walk in order to see the cardiovascular benefits to exercise. 
Surprisingly, researchers have suggested that there can be a 30-40% decrease in cardiovascular 
events (heart attack or stroke) by simply exercising 30 minutes a day (Myers, 2003).  
 The numbers of deaths in the United States per year that can be attributed to a lack of 
adequate physical activity are upwards of 250,000 in adults. It has been shown that 
approximately 26-41% of obese preschool children became obese adults and 42-63% of obese 
school-age children became obese adults (Serdula et al., 1993). Therefore, a majority of these 
adult deaths might be preventable if individuals at risk are presented with the appropriate 
information and resources to begin making daily changes earlier in life.  
Perhaps most important for at-risk heart attack patients, as well as those who have 
survived myocardial infarction, studies have shown that individuals who participate in a 
structured exercise program (type not specified) have a decreased death rate of 20% to 25% 
(O’Connor et al., 1989; Oldridge et al., 1988). The exercise capacity of individuals who maintain 
a regular exercise regimen is increased due to improvement in oxygen utilization as well as 
improved motor functioning and strength (Myers, 2003). This allows people to perform the same 
functions in their daily lives with greater ease and less fatigue than they normally experience, 
which is critical for patients with cardiovascular disease who already have lower exercise 
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capacity. Therefore, educating children before they reach adulthood is critical to the healthy 
development and functioning of all patients and helps them be more active and productive 
citizens.   
Physical Activity and School Performance 
 One of the daily functions that seem to be impacted by physical activity is educational 
performance. Many schools are cutting their physical education programs in favor of focusing on 
other subjects, but they fail to realize the importance of physical activity and education in 
childhood development. Previous research has shown that physical activity stimulates neural 
development, which increases the density of neuronal synapses as well as capillary volume. 
These brain advances ultimately lead to the ability of the human brain to store new information 
and improve mental stamina (Kramer et al., 2002).  
In a study conducted through the Cambridge Public School Department, 3990 students 
enrolled in kindergarten through eighth grade were subject to standardized testing (MCAS 
English and Mathematics) as well as a fitness analysis, measured by how many fitness tests were 
passed. The fitness tests in which the children participated were an endurance cardiovascular 
test, abdominal strength, flexibility, upper body strength and agility. The results of this study 
show a significant positive relationship between fitness and academic achievement. While the 
direct mechanisms of the relationship are unknown, some hypotheses include increased 
motivation for success, enhancement of concentration in the classroom, and improvement of self-
esteem and mental health (Chomitz et al., 2009).  
 A study performed with 89 American high school seniors indicates that students who 
engage in high levels of physical activity have higher grade point averages than those who did 
not exercise as much. Exercise levels were determined by questionnaires with five options: 
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rarely, sometimes, once a week, three or more times a week and daily. The proposed hypothesis 
for these observations is that exercise has been shown to increase neurotransmitter release, such 
as serotonin, as well as increasing performance on cognitive tasks (Field et al., 2001). These 
results have been replicated in other studies such as 9000 Australian schoolchildren, aged 7-15 
(Trudeau and Shephard, 2008). Consequently, the importance of exercise on educational 
performance has been shown in multiple studies, but organizations like schools, community 
centers and hospitals have not always provided avenues for children to participate in physical 
activity.  
Lack of physical activity opportunities 
 Given the amount of time children are in school every day, the opportunity for physical 
activity outside of school is relatively low. For the 2007-2008 school year, the average school 
day for public schools in America was 6.64 hours long (Institute of Education Sciences, 2008). 
Even with extended research showing the positive impact of physical activity on overall heath 
and academic performance, schools are still cutting physical education programs nationwide. 
Based on information provided by Educational Leadership in 2006, a group dedicated to 
developing innovative programs and services for educators to increase student success, only 
3.8% of elementary schools, 7.9% of middle schools, and 2.1% of high schools offer daily 
physical education (ASCD; Trost and van der Mars, 2009).  
A study performed in 2000 investigated whether or not 78 third grade children, who are 
restricted access to physical activity in school, compensated by performing more physical 
activity after school. By examining movement counts in children at various times of the day, in 
school, during recess, lunch, physical education and after school, researchers were able to 
determine if the after school counts were higher on days where activity was restricted. The data 
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show the children, mean age 9.3 years, tended to not compensate for the lost physical activity by 
doing things after school (Dale et al., 2000). Therefore, it is even more crucial that children are 
able to have access to physical activity programs tailored to their specific interests because, as 
these data show, children who do not get exercise during the school day generally tend to not be 
active otherwise.  
Quality of Life Analysis 
 As a result of the advancements that have been made in medicine and treatments that 
have been established for CHD, patients are able to live longer with their condition. Therefore, 
quality of life analysis has become increasingly important for physicians to take into account 
when they consider treatment plans for CHD patients. Physicians must be cognizant of the 
physical, psychological and social implications of treatment (Bertoletti et al., 2014). While there 
is no overall agreement on the definition of health-related quality of life, many sources define it 
as an individual’s physical, emotional and social well-being.  
In order to measure health-related quality of life, it is crucial to take into account 
physical, emotional, and social function, role performance, pain and fatigue (Thompson and Yu, 
2003). There are two other characteristics that are universally acknowledged when measuring 
health-related quality of life. First, health-related quality of life is a subjective analysis, which 
means that it should be taken directly from the patient whenever possible during an appointment. 
Second, the health-related quality of life survey measurement is a multidimensional analysis that 
combines many different outcomes. Since children are exposed to many different environments 
such as familial, educational, social, communal, it is important to take into account the different 
impacts a child’s illness can have on these various environments when conducting a health-
related quality of life analysis. Compared to adults, these environmental influences have long-
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term effects on children in their social and psychological development and children are more 
solidified in their environment due to lack of resources or support (Matza et al., 2004). Allowing 
children access to support groups and resources in order to overcome the poor environmental 
factors influencing their quality of life will give them an opportunity to thrive as individuals and 
maximize their potential.  
Congenital Heart Disease and Quality of Life 
 Children with CHD have a wide range of quality of life depending on the severity of the 
disease and amount of medical intervention necessary. Patients with minor forms of CHD 
(pulmonary stenosis, secundum atrial septal defects, or small ventricular septal defects) typically 
have a normal life expectancy and lifestyle with very few limitations or interventions necessary.  
These children typically have no symptoms and are able to tolerate exercise without problems 
through age 30 or 40. However, if patients are experiencing any limitations, intervention is 
necessary. Patients with more significant forms of CHD (coarctation of aorta, aortic stenosis, 
large ventricular septal defects, and transposition of the great arteries) have more variable 
tolerance levels and lifestyle limitations (Kovacs et al., 2005). In particular, patients with aortic 
valve stenosis tend to have limitations placed on exercise because they are at heightened risk for 
sudden death (Rome, 2010). Many of the patients with significant forms of CHD tend to be at 
risk for developing more complicated problems and their outcome depends on surgical 
intervention. Furthermore, patients with complex CHD, such as atresia and hypoplasia of valves 
or chambers, tend to require regular cardiology checkups and tend to have limited exercise 
tolerance. These individuals are not always able to maintain employment, require many surgeries 
and are candidates for heart transplant (Kovacs et al., 2005).  
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 Some studies on pediatric quality of life yielded conflicting results on whether children 
with CHD have a lower quality of life compared to healthy children. Even with this discrepancy, 
other studies show a lower level of health related quality of life among children with CHD 
compared to healthy children. One hypothesis for this finding is that the physical limitations, 
whether real or perceived, in children with CHD interferes with their perceived quality of life 
(Bertoletti et al., 2014). In a study assessing health related quality of life in children aged 8-15 
years, children with CHD tend to show lower health related quality of life scores in the sections 
regarding motor function, cognitive function and positive emotional function compared to the 
healthy control. Specifically, children aged 8-11 years showed dramatically lower scores in 
motor functioning, cognitive functioning, autonomy, social functioning and positive emotional 
functioning than healthy peers. On the other hand, children aged 12-15 years with CHD show 
comparable results on all sections compared to their healthy peers except for motor functioning.  
These data confirm previous studies that show children with CHD tend to function poorly in 
regards to psychological health, emotional, social, and school functioning. No significant 
differences were observed in health related quality of life between different groups of cardiac 
diagnoses, analogous to previous research (Spijkerboer et al., 2006).  
 In addition to analyzing CHD children and healthy children, Spijokerboer et al. 
investigated whether or not parent and child ratings on the health related quality of life analysis 
were in agreement. The parents of children in the 8-11 age group reported lower quality of life 
regarding positive emotional functioning and cognitive function, compared to the healthy parent 
group. Children with CHD reported a lower quality of life than their parents in aspects such as 
pain and physical symptoms, motor function, autonomy and positive emotional function. There 
tended to be a bigger discrepancy between parent and children responses in the 8-11 year old age 
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group compared to the 12-15 year olds. This trend corresponds to a general population survey 
that revealed children report lower health related quality of life scores than their parents 
regarding physical function, motor function, autonomy, positive emotional function and 
cognitive function (Spijkerboer et al., 2006). Therefore, it is important to analyze the parental 
perceptions of childhood quality of life as well as the child’s perception, because these 
differences can be significant in terms of a treatment plan and follow through. 
Importance of Understanding Health-Related Quality of Life in Children with CHD  
 The study of quality of life in children, especially in relation to parental perceptions, is a 
relatively recent endeavor, and it has been difficult to develop appropriate definitions and 
conceptualizations for analysis. As a result, there is a wide array of scales and items that make up 
quality of life instruments for children (Bertoletti et al., 2014). Since quality of life analysis can 
be used to aid in the detection of physical and/or psychological problems that can otherwise not 
be recognized, monitor disease and treatment, and improve delivery of care, it is important for 
physicians to critically analyze the quality of life of their patients (Detmar et al., 2002).  
 By analyzing the cardiac quality of life for patients at the Heart Institute, physicians will 
start to assess how children are feeling in their daily lives and can begin to learn what resources 
children are lacking. After this information is processed and understood, it is possible to develop 
a wellness program that can cater to the specific needs of children. This will be done by 
determining appropriate classes for patients, as well as families, that allow them to obtain 
valuable information regarding CHD and how to improve the quality of life these patients are 
experiencing. Providing access to certain resources directly through the Heart Institute will allow 
many children to take advantage of certain programs that they might not otherwise be able to 
utilize due to cost or unavailability. In terms of athletic participation and specific physical 
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activities of interest, the wellness program will provide children with certain physical 
opportunities that might not be available in their community. As a result of quality of life 
analysis and the determination of how children perceive themselves due to illness, health care 
professionals are able to work with the hospital or doctor’s office in order to provide resources 
that aim to improve overall patient quality of life.  
Physician and Family Communication 
 A physician’s communication skills can ultimately determine patient outcome and quality 
of life. While these skills include the ability to explain a physical condition accurately to a 
layperson, they also include non-verbal communication and body language. Communication 
psychologists rely on a formula of 55% body language, 38% tone of voice, and 7% spoken word 
to build appropriate trust with patients. For physicians, non-verbal communication is very 
important because it allows a patient to feel like they are in a safe environment where they can 
share anything related to their health and not feel threatened, allowing the healing process to 
begin. Once this process is underway, the chances for a successful outcome and full recovery 
increase, paving the way for good overall health (Benbenishty and Hannink, 2015). Moreover, 
the better a physician’s non-verbal communication skills are, the greater a patient’s satisfaction 
(Griffith et al., 2003). Even though this study was conducted with standardized patients, the 
preliminary results should be expanded upon and future studies can now target physician 
interactions with human patients. It is hypothesized that the greater a patient’s satisfaction is with 
their physician, the more willing they are to comply with physician treatment and suggestions. 
However, these results have not been widely shown and some discrepancies have been observed. 
A study of 15 internal medicine residents showed that satisfaction is correlated to physician 
courtesy and information-giving and no correlation was shown between satisfaction and 
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nonverbal behaviors (Comstock et al., 1982). Since the role of physician communication, both 
verbal and non-verbal, does not have a definitive impact on patient satisfaction, this is an area 
that needs to be continually investigated and analyzed.  
 The concept of health literacy also plays a role in physician-patient communication. 
Health literacy is defined as “the degree to which individuals have the capacity to obtain, 
process, and understand basic health information and services needed to make appropriate health 
decisions” (Nielsen-Bohlman et al., 2004). Lack of health literacy is a problem because if 
patients do not understand the basic principles of their disease, they are not going to be able to 
perform the necessary actions to maintain their health or make good health decisions. These 
patients are at risk for poorer health outcomes as a result of misunderstanding medication use, 
missing appointments, misunderstanding of discharge directions, and education materials. One 
way to combat this problem is to monitor the amount of medical terminology and sophisticated 
language that physicians use in order to bridge the gap between the high literacy skills of 
physicians and low literacy skills of some patients (Graham and Brookey, 2008)  
 If physicians are willing to alter the way they communicate with patients, in order to 
facilitate an environment more attune to achieving a high level of health literacy, the chances for 
a successful outcome increase. When a child is more understanding of their disease and the 
resources available to them, they have the potential to flourish in various aspects of their life. 
Improved physician communication also can increase the understanding of disease leading to a 
more similar perception of disease for both parent and child. It would be logical that when 
parental perceptions are equal to that of child perceptions, the likelihood of increased quality of 
life, subjective happiness and physical activity increases to make a child healthier and happier. 
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This occurs because, at this stage, parents are largely dictating what occurs in children’s lives, so 
both children and parents need to understand the consequences of living with CHD.  
Wellness Program at Children’s Hospital Colorado 
 Given the improvement to medicine in recent years, a large number of children who were 
previously dying from certain heart conditions are now able to survive into adulthood and lead 
purposeful lives. Even though patients are surviving longer, they tend to have very few programs 
that help with the transition from childhood to adulthood. If these programs do exist, they 
generally have delayed care, improper timing of transitioning, and emotional/financial stress 
placed on not only patients but families in general (Sable et al., 2011). In 2004, only 47% of 
Canadian children aged 19-21 with CHD successfully transitioned from childhood to adulthood 
based on attendance to the Canadian Adult Congenital Heart Network (Reid et al., 2004). 
Therefore, the overall goal of this study is to determine overall quality of life and athletic 
participation in Heart Institute clinic patients, and integrate parental perceptions of these metrics, 
to gather information toward the establishment of a program to meet the needs of patients who 
visit the Heart Institute, regardless of diagnosis.   
 There are many factors that need to be taken into consideration when developing a 
program to aid in the transition from childhood to young adulthood and beyond. It is crucial that 
the transition program be comprehensive, age and developmentally appropriate for each patient, 
and promote development of communication, decision-making, and self-advocacy skills. The 
program should foster the development of independence for children and allow them have 
greater control over medical decisions, their psychosocial environment, and health in general.  
Even though a large majority of the resources will be utilized on the patient, it is 
important to include familial resources as well. Since CHD is a chronic illness, many aspects of 
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daily life will be different relative to a patient without CHD, and this may impact family life. 
These patients are responsible for more medications, visits to the doctor, and have to be more 
cognizant of their limitations. If parents are able to have access to information on making the 
transition to adulthood easier, it allows for the child to have a greater sense of support and can 
aid in parental anxiety that might result from raising a child with CHD (Sable et al., 2011). Thus, 
the wellness program at Children’s Hospital Colorado might consist of classes and resources for 
patients and families in order to give them access to information that was previously 
unattainable. 
 One of the important elements of the wellness program that comes out of this study is the 
importance of physical activity to the well being of cardiac patients. As previously discussed, the 
impact of exercise has substantial implications on patient quality of life and allows for greater 
overall health of patients. The physical activity classes provided through the wellness program 
could be specifically chosen based on the types of activities that children indicated in the survey 
provided (Appendix C; pg. 60-61). In order to increase the success of these programs for obese 
and normal weight children alike, it is important to ensure that (1) there are enjoyable and 
appropriate activities that allow for obese children to experience success alongside their peers 
(moderate intensity exercise), (2) there are opportunities for obese youth to see other people 
(peers, parents, etc) participating in physical activity, (3) constant verbal encouragement for 
participation is provided, and (4) anxiety stemming from participating in physical activity is 
reduced by eliminating or minimizing competition or assessment from activity (Trost et al., 
2001).  
 Through the development of a wellness program at Children’s Hospital Colorado, 
patients and families will have access to a number of resources that maximize patient happiness 
 22 
and quality of life. It also provides children with a safe environment to develop connections with 
other peers who are similar to them and gives them an opportunity to participate in appropriate 
activities that may not otherwise be accessible in the community. This type of wellness program 
has not been established thus far due to the nature of the healthcare field (multiple healthcare 
providers, funding, etc). Therefore, it is something that should be further evaluated and 
implemented to increase the quality of life and happiness of patients who are now living longer 
(Sable et al., 2011).  
Hypotheses 
 Given that children with heart disease were previously identified as having lower quality 
of life and physical limitations that may restrict athletic participation, it is hypothesized that 
children with CHD tend to experience lesser quality of life, are less happy and have different 
views on athletic participation than children who are healthy. Further, parental perceptions of 
quality of life, happiness and athletic participation are less than that of children’s perceptions.  
Materials and Methods 
Surveys 
 In order to effectively measure health related quality of life, subjective happiness, and 
perceived level of athletic participation, three surveys were distributed to cardiology clinic 
patients. The surveys were the Cardiac PedsQL 3.0 module, the Subjective Happiness Scale, and 
an athletic participation survey. The Pediatric Quality of Life Inventory 3.0 (PedsQL) Cardiac 
Module (Appendix A, p. 51-58) was used to assess health related quality of life through six 
domains: Heart Problems and Treatment, Treatment II, Perceived Physical Appearance, 
Treatment Anxiety, Cognitive Problems, and Communication (Uzark et al., 2003; Varni et al., 
1999). The initial PedsQL survey has been modified to include many different subcategories and, 
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of interest to this study, is the PedsQL 3.0 cardiac module. The survey questions are measured on 
a 5-point Likert scale from 0 (never) to 4 (almost always). The module is scored by transforming 
the raw values to make responses of 0 equal 100, 1 equal 75, 2 equal 50, 3 equal 25 and 4 equal 
0. After summing the 23 values, the average was taken in order to determine the patient’s overall 
quality of life. The highest value, 100, indicates the highest quality of life (Varni et al., 1999). 
The scale is divided into two separate age groups (8-12 and 13 and older) with slight changes in 
wording to accommodate children of different ages. 
 The Subjective Happiness Scale (SHS) is a 4-item scale that is used to measure global 
subjective happiness, which can ultimately give insight into quality of life (Appendix B, p. 59) 
(Lyubomirsky and Lepper, 1999). The SHS is transformed on a 7-point scale and summed to 
find the average happiness value: the higher the score, the more happy the child. Evidence has 
shown that this scale is appropriate for different ages and cultural groups and it is a good 
measurement of subjective and global happiness because it is not demanding for the respondent 
while still possessing accuracy (Lyubomirsky and Lepper, 1999).  
 In addition to the previously validated Cardiac PedsQL 3.0 and SHS, a 10-item athletic 
participation and interest survey was also developed specifically for the purposes of this study. It 
was designed to test the perceived level of athletic participation and patient interest in 
participating in physical activity (Appendix C, p. 59-60). Since this is not a validated survey, the 
results can only be understood in the context of this paper and not generalized further. There was 
no summed value to determine the overall level of athletic participation; so individual questions 
were compared directly through the nine comparisons to establish statistical significance. The 
data stemming from this survey will also aid in the determination of what types of classes are 
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offered as a part of the wellness program and reveal whether physicians are effective in 
communicating to patients the nature of a heart condition.  
Perceived Level of Athletic Participation Survey Design 
 The athletic participation survey was designed for this study by the researchers to analyze 
the level of athletic participation and desire to engage in physical activity among pediatric 
cardiology patients. An original list of 30 novel questions was established and then condensed 
into 10 final questions. The questions were designed to gauge how patients view their limitations 
in physical activity as a result of their overall body functioning, how much they enjoy 
participating in outdoor sports compared to more sedentary indoor activities, and whether they 
intend to participate in sports more than they already do. It was also designed to analyze whether 
or not children truly understand their limitations, or place limitations on themselves, based on 
what they know about their condition. Patients responded to these questions on a 5-point Likert-
type scale ranging from 0 (no-strongly disagree) to 4 (yes-strongly agree). In addition, one open-
ended question was included to determine what types of exercise patients prefer most.  
Data Collection 
 In order to collect data regarding quality of life and overall happiness in pediatric 
cardiology clinic patients ranging from ages eight to eighteen, the validated Cardiac PedsQL 3.0 
survey was selected to measure quality of life and the validated Subjective Happiness Scale 
(SHS) was used to measure subjective global happiness levels. An additional un-validated survey 
was used to determine perceived levels of athletic participation and patient interest in 
participating in physical activity.   
 Front desk staff gave two copies of these three surveys to each family that entered the 
Children’s Hospital Colorado Heart Institute Clinic between July 9, 2015 and September 29, 
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2015. A cover letter directed families to have one set of surveys filled out by the patient and the 
second set filled out by a guardian (Appendix D, p. 62). The surveys were distributed during 
clinic hours to all families who met the guidelines of the study: child between the ages of 8 and 
18, proficient in English, visiting clinic for a heart condition or perceived heart abnormality, and 
no cognitive impairment. The survey was distributed to 334 patient-parent pairs with 66 children 
ages 8-12 and 101 children ages 13-18. The patient and guardian were allowed as much time to 
finish the survey as necessary, within the length of their visit, and asked to complete all questions 
individually to the best of their ability while waiting to see their doctor in the clinic. It was 
crucial, and emphasized to the respondent, that the guardian filled out the survey as they 
anticipated their child to respond. Completed surveys were collected in a box upon departure 
from the cardiology clinic. The surveys were stored in a secure, locked bin over the course of the 
study so the information would remain confidential. As the surveys were collected, the data from 
each survey was entered into the data collection site RedCap for future processing. After all 
surveys were collected, the diagnosis of each patient was determined by chart review.  
Data Analysis 
 The 334-paired surveys were divided into six categories based on diagnosis (Table 2). 
The first four categories were patients considered to have CHD, while the last two were 
considered to be non-CHD patients. The data were then exported from RedCap into Microsoft 
Excel and divided into nine comparison groups: all children versus all adults, children 8-12 
versus children 13 and older, female versus male, children with heart conditions versus those 
without a heart condition, parents of children with a heart condition versus parents of children 
without a heart condition, patients with a heart condition children responses versus parental 
responses, patients without a heart condition children responses versus parental responses, 
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children 8-12 versus parent of children 8-12, and children 13 and older versus parent of children 
13 and older. After subcategorizing the paired surveys, two-tailed Student’s T-tests were 
performed on the data. The maximum p-value for statistical significance was determined to be 
0.05.  
Results 
Pediatric Quality of Life  
 The mean score for children ages 8-12 years on the PedsQL 3.0 cardiac module was 
76.40 ± 15.58, while the mean score for parents of children ages 8-12 years was 71.88 ± 14.49. 
For children ages 13 or older, the mean score for child respondents was 70.64 ± 17.66 and the 
mean for parent respondents was 68.66 ± 17.05. Neither of these two comparisons was 
statistically significant, with p values greater than 0.05. In comparing all children (mean: 72.57 ± 
17.15) with all adults (mean: 69.93 ± 16.16), there was no statistically significant difference 
between the overall health-related quality of life (p > 0.05). Similarly, comparing the female 
(mean: 74.22 ± 17.31) and male children (mean: 73.40 ± 15.14), there was no statistically 
significant difference in health-related quality of life (p > 0.05). Among children with heart 
conditions, there were no statistically significant (p > 0.05) differences between child (mean: 
76.07 ± 14.79) and parental (mean: 72.48 ± 15.61) responses. Also, for children with no heart 
condition, there were no statistically significant (p > 0.05) differences between child (mean: 
68.57 ± 18.72) and parental (mean= 67.01 ± 16.28) responses. In summary, there were no 
significant differences between populations compared across four of the nine categories tested.  
 In contrast, there were statistically significant differences for the comparisons between 
ages 8-12 versus 13+, children with heart conditions versus children without heart conditions, 
and parents of children with heart conditions versus parents of children without heart conditions. 
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When comparing children in the two age ranges, there were statistically significant differences (p 
< 0.05). Specifically, children 8-12 years old had higher quality of life (76.40 ± 15.58) than 
children 13 years and older (70.06 ± 17.66). Central to the purpose of this study and counter to 
our hypothesis, children with heart conditions reported significantly higher quality of life (mean: 
76.07 ± 14.79) than children without heart conditions (mean: 68.57 ± 18.72; p < 0.05). Similarly, 
parents of children with heart conditions perceived significantly higher quality of life (mean: 
72.48 ± 15.61) than parents of children without heart conditions (mean: 67.01 ± 16.28; p < 0.05) 
(Figure 3). This means that children who are younger report a higher quality of life than older 
children, children with heart conditions report higher quality of life than those without a heart 
condition, and parental perceptions of quality of life for children are higher when the child has a 
heart condition compared to those with no heart condition.  
Subjective Happiness Scale  
 The mean score for children ages 8-12 years is 5.73 ± 0.91 and for parents of 8-12 year 
olds, the mean score was 5.54 ± 1.02. For children 13 years and older, the mean score was 5.35 ± 
1.14 (out of 7) and the parent mean score was 5.21 ± 1.24. Neither of these first two comparisons 
was statistically significant with p-values greater than 0.05. When comparing all children (mean: 
5.50 ± 1.07) with all parents (mean: 5.34 ± 1.17), a p-value greater than 0.05 reveals no 
statistically significant difference. Comparing children aged 8-12 (mean: 5.08 ± 0.68) with those 
aged 13 or older (mean: 4.48 ± 0.81), there was no statistically significant difference (p > 0.05). 
For children with heart disease (mean: 4.98 ± 0.78) and children without heart disease (mean: 
4.91 ± 0.76), there was no statistically significant difference (p > 0.05).  
Given these data are not statistically significant, the hypothesis of children with heart 
disease being less happy than non-CHD children is not supported. Similarly, parents of children 
 28 
with heart disease (mean: 4.76 ± 0.69) compared to parents of children without heart disease 
(mean: 4.70 ± 0.75) show no statistically significant difference (p > 0.05). Finally, comparing 
patients who have no heart disease, the children (mean: 5.84 ± 0.76) and parents (mean: 4.70 ± 
0.75) show no statistically significant difference (p > 0.05).  
 Of the nine categories tested, two comparisons yielded significant differences. 
Comparison of the female respondents (mean: 4.79 ± 0.76) to the male respondents (mean: 5.14 
± 0.58) revealed statistically significant differences (p < 0.05). Also, among children with heart 
disease, child responses (mean: 4.98 ± 0.78) and parent responses (mean: 4.76 ± 0.69) were 
statistically different (p < 0.05) (Figure 4). This means that females tend to be less happy than 
males and children with diagnosed heart disease perceive themselves to be happier than their 
parents perceive them to be. Even though among children with heart disease, parental 
perceptions of subjective happiness support the hypothesis, the overall comparison of parental 
perceptions and children perceptions did not support the initial hypothesis.  
Athletic Participation 
 While some categories of comparison yielded no statistically different responses, six of 
the compared groups did show at least one statement with significance (Table 3). These 
responses support the hypothesis that perception of athletic participation for children is higher 
and more desired than for parental perceptions. In addition, among children ages 8-12 years, the 
most requested physical activities were running, swimming, basketball, football and dance; while 
the parents of children ages 8-12 requested dance, running, yoga, and football. In contrast to the 
younger age group, children ages 13 and older requested strength training/lifting weights, yoga, 
running, and basketball and parents of children ages 13 and older requested strength 
training/lifting weights, basketball, swimming and volleyball. Some of the unique responses 
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include obstacle courses, parkour, skiing, marching band, rock climbing, mixed martial arts, 
hunting, and fishing. A complete list of physical activities requested can be seen in table 4.  
Discussion 
Overview 
 Three different surveys were used in order to measure the overall health-related quality of 
life, global and subjective happiness, and athletic participation in children who visit the Heart 
Institute at Children’s Hospital Colorado. The surveys were first distributed to patients and their 
parents and then responses were categorized into nine different subsections in order to analyze 
the similarities. It was critical that parents respond as they expected their child to respond in 
order to determine if parental perceptions of child quality of life, happiness and athletic 
participation are in agreement with children’s perceptions. As a result of these findings, it is 
possible to determine what differences exist between children and their parents as well as across 
age groups, gender, and diagnosis. By understanding these differences and discovering how 
children perceive themselves compared to others, care can be tailored to patients within a 
medical practice. The goal of this wellness program will be to provide children, and families, 
with resources that they can use in order to improve quality of life, maximize patient happiness 
and enhance athletic participation in order to live a healthy lifestyle. Furthermore, the wellness 
program will provide patients the opportunity to participate in a variety of athletic classes that 
have been specifically selected based on patient interest. It is important that the wellness 
program is tailored to the needs of patients in order to maximize effectiveness and use of its 
resources.  
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Implications of Results 
 Since children with CHD may have more restrictions on physical activity, more lifestyle 
limitations, and frequent medical intervention/checkups, it would be hypothesized that they 
would score lower across all domains of the PedsQL 3.0 cardiac module. However, based on this 
study, it can be concluded that children who are younger and those with heart conditions, for 
both child and parent responders, report a higher quality of life than their older peers and those 
without heart conditions. This does not support the initial hypothesis that children with CHD 
experience lesser quality of life, even though not all categories showed statistical significance. 
Interestingly, this conclusion contradicts results obtained from other groups in previous research. 
Based on all the limitations that patients can potentially have when they are diagnosed with 
CHD, it is notable that they showed a significantly higher quality of life than patients without 
CHD. One possible explanation for this result is that these children have developed a routine 
with which they live their life, revolving around their disease, which has helped them improve 
their quality of living. They know exactly when to take their medicine every day, they know 
what they can and can’t do during exercise, and they have grown accustomed to living with a 
heart condition. In the communication domain in particular, these children might have a lot of 
experience in talking with doctors and nurses about their condition, which makes it easier to 
communicate with other people. Further, by constantly being in a doctor’s office for treatment 
and repeated exposure to that environment, the anxiety that surrounds visiting the doctor or 
hospital may be diminished. While these are two hypotheses that support the results of this study, 
physicians do not do an adequate job of understanding what this experience is like for children. 
Therefore, it is an area of future study to determine if this relationship is true or not.  
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 Based on the fact that children with CHD have been previously shown to display lower 
quality of life scores than their non-CHD peers, it is also hypothesized that they experience less 
subjective happiness. However, there was no statistically significant difference in this study 
between children with CHD and children without CHD in terms of subjective happiness. This 
means that children with CHD are no less happy or happier than their non-CHD peers. The 
explanation for this trend can be similar to that of quality of life. Patients with CHD have learned 
to modify their daily life in order to suit their needs, as a result of having a heart condition, and 
they are still able to maintain a high level of happiness, regardless of diagnosis.  
It is interesting to note that female children were significantly less happy than their male 
counterparts. This contradicts other research showing that women across 73 countries, including 
the United States, are generally happier or show no statistical difference compared to men 
(Zweig, 2014). One possible reason for this discrepancy, however, is the age range of the 
respondents. It might take until females are in their 20s or 30s to surpass males in subjective 
happiness.  
Further, among children with heart disease, the child’s perception of happiness is greater 
than that of the parental perception. This could simply be due to the fact that the parent is 
unaware of their child’s feelings because there is not an open line of communication between 
parent and child. Additionally, parents may experience higher anxiety or have a general lack of 
knowledge about CHD that is causing them to underestimate their child’s perception of 
happiness. It is important to understand the root cause of these differences because they can alter 
how parents interact with their child and can lead children to have more limited lifestyle than 
they truly need. Further experimentation would need to be performed to determine the type of 
relationship between parent and child to confirm these hypotheses.  
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 The athletic participation questions yielded some intriguing results both in terms of 
response to the ranking questions as well as the open-ended question about types of athletic 
classes desired through a wellness program. It is obvious that there is disconnect between parents 
and children, especially in terms of the activities/sports in which children can participate in. If 
parents think that children are more limited in what activities their child can do, like running, 
swimming or basketball, based on their heart condition or body, the likelihood of parents 
allowing their child to participate are slim. One explanation for this is a lack of adequate 
physician communication that leads to a misunderstanding of what the limitations of disease 
truly are for the child.  
 Of course, when children are not allowed to participate in sports and they are not as 
physically active as they need to be, there are significant complications in the realms of body 
health, academic performance and happiness. This idea can extend to the statement “playing 
sports is challenging for me” where, for comparisons between all children and all adults as well 
as ages 13 and older children and adults, the parent perceived sports to be more challenging than 
the child did. If parents think sports are challenging for a child, whether it is based on their body 
or not, the chances of allowing their child to participate in sports may be lower. This ultimately 
reinforces the cycle mentioned previously and the child may not be allowed to participate in 
sports, likely leading to a more sedentary lifestyle.  
 For the statement “I would rather be doing indoor activities than be outdoors playing,” 
parents perceived their children to prefer indoor activities more than they actually do. While the 
specific indoor activities that these children would be doing were not determined, it can be 
assumed that they are not as physically stimulating as outdoor activity. Similarly, all of the adults 
perceived children as wanting to play sports on a video game rather than in real life more than 
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the children actually do. This might lead parents to encourage this type of play more than 
outdoor physical play, but more research would be needed to determine what type of play parents 
seem to encourage in the home. The only comparison group that showed parental 
discouragement from participating in sports was male participants. Males reported that their 
parents discourage or prevent them from playing sports more often than females do, which is 
inconsistent with the gender stereotypes present in our society. Female children are typically 
encouraged to play with dolls, while male children are encouraged to play sports and do more 
physical activities. Therefore, future investigation is going to be required to elucidate the cause 
of parents of male children being more restrictive in allowing their child to participate in 
physical activity compared to parents of female children.  
Limitations 
 There are many limitations that need to be considered when interpreting the results of this 
research. They can be divided into three categories: survey interpretation and design, 
methodology, and statistical analysis.  
 One important element that can influence the results greatly in terms of survey 
interpretation is whether or not parents truly responded to the survey as they anticipated their 
child would. Upon reviewing the data, it was evident that some parental surveys were filled out 
with data regarding the parent, not the child, and were eliminated from the study. This was 
determined by having parental age or initials on the top of the survey. However, other surveys 
were less obvious regarding this error so it can only be assumed that parents filled out the survey 
as directed.  
Further, the survey did not specify which caregiver filled out the questions. There is a 
wide range of caregivers that bring children to doctor’s appointments (mothers, fathers, 
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grandparents, other extended family) and, depending which caregiver filled out the survey, they 
might have a different perception of the child. While they still responded as they thought the 
child would, the nature of the relationship between the caregiver and child could facilitate a 
difference response to certain questions in the survey.  
 There are also additional characteristics of each patient that were not initially identified, 
which, could ultimately influence their responses across all the domains measured. Some of 
these characteristics include the ethnicity and race of the respondents, as well as BMI, 
socioeconomic status and highest level of parental education. Since these elements contribute 
greatly to a person’s quality of life, subjective happiness and athletic participation, future studies 
should look to correlate these data with child and parental perceptions.  
 Another important element to consider was the time of year when this survey was 
conducted. All of the data were collected in the Summer of 2015 (July-September), which is 
when most children are out of school and participating in more sports or playing outside more 
often than in winter. This could potentially skew results in the context of the athletic 
participation survey. However, this survey is not a validated measure and was simply used to get 
a rough estimate of patient participation in athletics and if children want to participate more than 
they already do.  
 There are also limitations the methodology of a survey study. These types of studies rely 
on self-reporting and not everyone was willing to fill out the entire survey. Since patients were 
asked to fill out the survey prior to their appointment in the waiting room, the length of time each 
family had to respond varied greatly and they might have been called back before they were able 
to finish. Many of the surveys that were distributed came back only half complete or less, 
rendering them useless for inclusion in the study. Furthermore, given the wide age range of 8-18 
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years for participation in this study, there are certainly questions that some of the younger 
patients presumably did not understand fully in order to answer appropriately. Only one question 
is different in the quality of life survey between the 8-12 version and 13-18 and so it is unclear 
whether all ages were able to clearly understand the meaning of each question to provide the best 
answer, even though it was validated for that age range. In addition, on the subjective happiness 
scale, the last two questions were very long and complex statements that might have been 
difficult to understand for patients of all ages.  
 Finally, the statistical analysis of the data could lead to possible errors in drawing 
conclusions. T-tests were performed on the data to obtain p-values and draw conclusions about 
statistical significance. One parameter of t-tests is that the data be normally distributed, a 
parameter that was not met by many of the sets of data analyzed. This could possibly have led to 
a type I error in the analysis. However, the transformations required to perform alternative 
testing on the data was beyond the scope of this paper.  
Future Directions: Wellness Program Development 
 Now that more is understood about what populations need to be targeted through the 
wellness program, specific resources can begin to be established to meet the needs of these 
groups. It is apparent through the results of these surveys that the quality of life, subjective 
happiness and elements of athletic participation for children with CHD are equal to or greater 
than that of non-CHD patients. While there are certain age and gender distinctions, the overall 
categories of non-CHD and CHD patients are the groups that need to be focused on for the 
wellness program. The program can focus on maintaining the high quality of life and happiness 
for patients with heart disease, while finding ways to improve these elements in the lives of non-
CHD children. Since it was hypothesized that the non-CHD children should have a high quality 
 36 
of life and high subjective happiness, the first step might be to determine why these patients have 
lower than expected scores. This could take the form of an additional survey or a clinician could 
evaluate it during a visit. Once the background of these healthy patients is more completely 
understood, it could be possible to determine what types of classes they could benefit from.  
 Even though many programs through the Heart Institute will be geared toward patients 
with heart disease, there are many different resources that can potentially be beneficial to both 
CHD and non-CHD patients. Since the complications of obesity and lack of physical activity are 
so detrimental to all children, one main element of the program will focus on educating patients 
and families on what it means to lead a healthy lifestyle. This would take the form of classes and 
counselors that parents and children can attend or speak with that would coach them through the 
process of living in a healthy manner across many different domains including nutrition, 
exercise, school, and mental health. If the teachers and counselors can meet with families on a 
one-on-one basis to develop a personalized course of treatment, it will be easier for parents and 
children to comply with the requests of the counselor.  
The counselors that would be meeting with patients and families should be trained in 
health literacy and be able to effectively communicate with patients in order to produce the best 
outcome. It is easy for patients to hear the information that they need in order to get healthier but 
actually doing the exercise and maintaining a healthy lifestyle is much more difficult. If these 
counselors are able to effectively communicate the importance of a healthy lifestyle to patients 
and parents and help find ways to integrate changes into the family’s current schedule, there is a 
greater chance of compliance by the patient. One way to achieve higher levels of compliance is 
by having a reward system in place. When the child accomplishes certain self-selected goals, 
they should receive a positive reinforcer that would keep them motivated in the program. By 
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making simple changes to daily life, like regular exercise, healthy eating and good mental health, 
it is possible to completely shift the future health and wellbeing of a child. This would allow 
children to be more successful through primary and secondary education, thereby allowing them 
to get into higher education and have the potential to influence the world in a more positive 
manner.  
 In addition to educational classes for patients and their families to attend, another critical 
element of the wellness program could be to provide different physical activity classes for 
patients to participate in. Since many children who do not get physical activity at school and do 
not compensate for this on their own time (due to lack of opportunities or lack of desire), the 
Heart Institute can provide classes for children to do activities they specifically requested. Based 
on the responses of patients, there would be a variety of options including team sports, 
dancing/Zumba classes, yoga, running and swimming, among others. It is important that children 
are separated by age and ability in these classes, in order to prevent discouragement and lack of 
wanting to attend. By providing age appropriate activities and eliminating the competition 
environment, these classes will be most effective for getting children active and acquiring the 
health benefits from regular exercise. In order to reach the greatest number of children, it might 
be important for there to be satellite locations across Colorado and the surrounding areas where 
patients from all over the Rocky Mountain area could attend. These classes would be provided 
through the Heart Institute so, ideally, the cost would be free or close to free. Preferably, the 
teachers of every class would be volunteers and, for younger children, there would be more free 
play that would simply require supervision. However, for more technical classes that require 
sophisticated equipment, there might need to be a small nominal fee if the hospital would not be 
willing to sponsor the children.  
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Follow-Up Studies 
 The most significant follow-up study that should be performed after some interventions 
have been in place is to determine if they have been successful in impacting the lives of patients. 
After utilizing the resources provided by a wellness program, it would be interesting to analyze 
the impact on patients and see if quality of life, happiness and athletic participation have 
improved since the installment of the program. If these elements remain unchanged, further 
analysis would be necessary to determine what else can be done to improve the lives of patients 
and their families.  
 Since this study also indirectly deals with physician-patient communication, further 
testing could assess how communication has changed between physicians and patients. By 
analyzing what children know about their bodies and how they feel about themselves, physicians 
can customize the way they talk with their patients in order to get the most out of every 
interaction. Physicians should be aware of how children responded in certain areas on these three 
surveys and if any areas are of concern, for example a low quality of life or happiness score, the 
physician can communicate ways to overcome these problems and suggest potential solutions.  
Conclusion 
 In order to determine what resources children are lacking, in regard to their health, and to 
develop a wellness program to meet the needs of patients at the Children’s Hospital Colorado 
Heart Institute regardless of diagnosis, three surveys were distributed to all patients who visited 
the Institute over the course of two and a half months during the Summer of 2015. Even though 
there were limitations of the experiment that ultimately impacted the outcome of the study, it can 
be concluded that patients with CHD have a higher quality of life, equal subjective happiness and 
variable athletic participation in comparison with their non-CHD peers. This is an interesting 
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finding because it was hypothesized that these patients would not have a higher quality of life, 
happiness and athletic participation. Additionally, it was found that parental perceptions of 
children’s quality of life, subjective happiness, and athletic participation were generally lower 
than that of the child. This is important because of the significant influence that a parent has over 
a child’s health while they are young. As a result of these findings, certain populations can now 
be targeted for intervention through a wellness program that is run through the Heart Institute. 
The programs can be specifically tailored to the needs of these patients and aim at improving the 
understanding of their respective conditions as well as what it means to live a healthy lifestyle. 
Through the wellness program, the goal is to get children with and without heart disease to be as 
active and healthy as possible in order to make them the most successful individuals that they 
can be. This can be measured through success in the classroom, on the athletic field, or in 
whatever these children are passionate about. By having children who are healthy and well-
functioning, they are better able to serve their community and live long, fulfilling lives.  
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Figures and Tables 
Table 1: Three Categories of Congenital Heart Disease.  
Mild Moderate  Severe 
Small ventricular septal 
defect (hole in wall 
separating lower chambers) 
(American Heart 
Association, 2015a) 
Mild or moderate aortic 
stenosis (valve to body 
doesn’t function properly) 
(American Heart 
Association, 2015b) 
Cyanotic heart disease 
(decreased oxygen in the 
blood) (Schumacher, 2013) 
Small patent ductus 
arteriosus (unclosed hole in 
aorta) (American Heart 
Association, 2015c) 
Moderate pulmonic stenosis 
or incompetence (American 
Heart Association, 2015d) 
Acyanotic lesions (normal 
oxygen levels but 
compromised systemic 
blood flow) (Sachdeva and 
Dutta, 2012) 
Mild pulmonic stenosis 
(thickened or fused valve) 
(American Heart 
Association, 2015d) 
Noncritical coarctation of 
aorta (narrowing of aorta) 
(American Heart 
Association, 2015e) 
 
Small or spontaneously 
closed atrial septal defect 
(hole in wall separating top 
chambers of heart) 
(American Heart 
Association, 2015f) 
Large atrial septal defect 
(American Heart 
Association, 2015f) 
 
Bicuspid aortic valve 
without aortic stenosis 
(aortic valve with two 
leaflets compared to normal 
three) (American Heart 
Association) 
Complex forms of 
ventricular septal defect 
(American Heart 
Association, 2015a) 
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Figure 1: Prevalence of Obesity in Children 10-17 years old in 2003 and 2007 (Singh et al., 
2010).  
 
 
 
Figure 2: Percentage of 10-17 year olds with BMI at or above the 85th percentile for CDC 
growth charts in age and gender in 2011 (Henry J. Kaiser Foundation, 2013).  
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Table 2: Six Categories of Diagnosis for Statistical Comparison. 
Category Definition 
CHD Born with defect 
Acquired Heart Disease Heart problem not known at birth, but developed over time 
Electrophysiology (EP) Problem with the electrical system of the heart 
Myopathy/Transplant Heart muscle problem, pre- or post-transplant 
Symptoms No identified heart problem but concern that brings them to 
clinic 
Screening Another doctor or family member has requested evaluation; 
asymptomatic 
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Table 3: Statistically significant differences in athletic participation survey.  
 
Statement 
number 
Comparison Statement Child,  
8-12, 
Female, 
or Heart 
Condition 
Average 
Adult, 
13+, 
Male, or 
No Heart 
Condition 
Average 
P-value 
1 Heart condition 
children vs. adult 
I feel limited in the 
sports/activities I can 
participate in because 
of my body.  
1.19 ± 
1.31 
1.59 ± 
1.47 
0.05 
1 13+ children vs. 
adults 
I feel limited in the 
sports/activities I can 
participate in because 
of my body. 
1.27 ± 
1.26 
1.70 ± 
1.45 
0.02 
2 All children vs. all 
adult 
I really don’t like 
P.E. or recess, or 
playing outside in the 
summer. 
0.77 ± 
1.16 
1.04 ± 
1.32 
0.04 
2 8-12 vs. 13+ I really don’t like P.E 
or recess, or playing 
outside in the 
summer.  
0.47 ± 
1.07 
0.96 ± 
1.18 
0.008 
3 All children vs. all 
adult 
I would rather play 
sports on a 
videogame than in 
real life. 
0.77 ± 
1.16 
1.15 ± 
1.42 
0.007 
3 13+ children vs. 
adults 
I would rather play 
sports on a 
videogame than in 
real life.  
0.84 ± 
1.20 
1.28 ± 
1.45 
0.02 
4 All children vs. all 
adult 
Playing sports is 
challenging for me. 
1.09 ± 
1.21 
1.40 ± 
1.39 
0.02 
4 13+ children vs. 
adults 
Playing sports is 
challenging for me 
1.16 ± 
1.19 
1.58 ± 
1.40 
0.02 
5 All children vs. all 
adult 
I would rather be 
doing indoor 
activities than be 
outdoors playing. 
1.16 ± 
1.19  
1.45 ± 
1.34 
0.03 
5 8-12 vs. 13+ I would rather be 
doing indoor 
activities than be 
outdoors playing. 
0.81 ± 
0.99 
1.39 ± 
1.25 
0.001 
6 Female vs. male My parents 0.12 ± 0.40 ± 0.02 
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discourage/prevent 
me from participating 
in sports. 
0.37 0.90 
8 Parental responses 
of children with 
heart condition vs. 
not 
I would like to 
exercise more than I 
do.  
2.0 ± 1.47 2.42 ± 
1.28 
0.05 
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Table 4: List of physical activity classes requested by either parent or child respondent  
 
8-12 children 8-12 parent 13+ children 13+ parent 
Baseball Basketball Baseball Baseball 
Basketball Biking Basketball Basketball 
Bike Climbing/Balance Boxing Bike 
Strength training/ lift 
weights 
Dance/Zumba Cardio Boxing 
Circuit/Dance/Zumba Gymnastics Cheerleading/Gymnastics Cardio 
Cross fit Jump rope Core Dance/Zumba 
Football Stretching/Yoga Dance/Zumba Elliptical/Walk 
Jump rope Football Dodgeball Fencing 
Karate Baseball Kickboxing Competition 
Kickboxing Wrestling Strength training/lift 
weights 
Hike 
Obstacle course Hockey Yoga/Pilates Hunt/Fish 
Flexibility/Stretching/ 
Yoga 
Karate Hiking Kickboxing 
Running/Track Kickboxing Biking/Spinning class Strength 
training/lift 
weights 
Soccer Weight training Running Meditation/Yoga 
Softball Obstacle course Marching band Parkour 
Swimming Parkour Individual exercise Tennis 
Volleyball Running/Track/Treadmill 
or Elliptical 
Parkour Run 
MMA Soccer Personal training Soccer 
Sit ups/pull ups Ski Swimming Obstacle course 
 Softball Soccer Lacrosse 
 Swimming Rock climb Swimming 
 Taekwondo  Softball Volleyball 
 Trampoline Tennis Trampoline 
 Bowling Volleyball Ski 
 Volleyball   
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Figure 3: Average Score on Health-Related Quality of Life.  
 
 
 
 
 
 
 
 
Figure 4: Average Scores on Subjective Happiness Scale.  
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Appendix A 
Pediatric Quality of Life Inventory 3.0 Cardiology Module, Child (8-12 years)  
 52 
 
 
 53 
Pediatric Quality of Life Inventory 3.0 Cardiology Module, Parent (8-12 years) 
 54 
 
 
 
 55 
Pediatric Quality of Life Inventory 3.0 Cardiology Module, Child (13-18 years) 
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Pediatric Quality of Life Inventory 3.0 Cardiology Module, Parent (13-18 years) 
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Appendix B 
Subjective Happiness Survey  
 
 
 
 
Subjective Happiness Scale (SHS) 
 
By Sonja Lyubomirsky, Ph.D.  
 
 
 
For each of the following statements and/or questions, please circle the point on the scale that you feel 
is most appropriate in describing you.  
 
 
1.  In general, I consider myself:  
 
 1            2            3            4            5            6            7  
    not a very                      a very 
       happy                      happy 
       person                      person 
 
2.  Compared to most of my peers, I consider myself:  
 
 1            2            3            4            5            6            7  
          less                        more 
        happy                      happy 
 
3.  Some people are generally very happy.  They enjoy life regardless of what is going on , getting the 
most out of everything.  To what extent does this characterization describe you?  
 
 1            2            3            4            5            6            7  
        not at                     a great 
           all                         deal 
 
4.  Some people are generally not very happy.  Although they are not depressed, they never seem as 
happy as they might be.  To what extent does this characterization describe you?  
 
 1            2            3            4            5            6            7 
         not at                      a great 
            all                         deal 
 
 
 
 
 
 
 
 
Note: Item #4 is reverse coded.  
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Appendix C 
Athletic Participation and Interest Survey 
--Please try to answer ALL QUESTIONS in this survey.       
 
--There is no right or wrong answer, so please answer all questions INDIVIDUALLY 
(without comparing with your child/parent) and to the best of your ability. 
 
CHILD/ADOLESCENT’S:  Initials _______     Age   _______      Today’s date ______________  
    
CHILD/ADOLESCENT’S Gender (circle ONE):          Male   Female 
 
For parents, answer as you would expect your child to answer. 
 
1. I feel limited in the sports/activities I can participate in because of my body. 
No-strongly disagree     Yes-strongly agree 
0  1  2  3  4 
 
2. I really don’t like P.E. or recess, or playing outside in the summer. 
No-strongly disagree     Yes-strongly agree 
0  1  2  3  4 
 
3. I would rather play sports on a videogame than in real life. 
No-strongly disagree     Yes-strongly agree 
0  1  2  3  4 
 
4. Playing sports is challenging for me. 
No-strongly disagree     Yes-strongly agree 
0  1  2  3  4 
 
5. I would rather be doing indoor activities rather than be outdoors playing. 
No-strongly disagree     Yes-strongly agree 
0  1  2  3  4 
 
6. My parents discourage/prevent me from participating in sports. 
No-strongly disagree     Yes-strongly agree 
0  1  2  3  4 
 
7. I feel like it is not safe for me to push my body very hard. 
No-strongly disagree     Yes-strongly agree 
0  1  2  3  4 
 
8. I would like to exercise more than I do. 
No-strongly disagree     Yes-strongly agree 
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0  1  2  3  4 
 
9. I play/want to play at least one sport in high school or beyond. 
No-strongly disagree     Yes-strongly agree 
0  1  2  3  4 
 
 
10. If you could go to an exercise class of ANY kind, what would they do there? 
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Appendix D 
Cover letter distributed to patients and guardians who entered clinic. 
 
Dear Cardiology Clinic patient, 
 
Hello! 
 
My name is Kayla Stuckey and I am a senior Biochemistry major at Rollins College in 
Winter Park, Florida. I am working on a project here at Children’s Hospital Colorado as part 
of a thesis that I am going to write next school year in order to graduate with honors. I am a 
pre-health student and I hope to use this project to learn about how children and 
adolescents are impacted by their health in their daily lives as well as participation in 
sports. I am interested in analyzing the quality of life in patients who visit the hospital to 
ensure they are getting the best care in order to maximize their potential and happiness in 
everything they do.  
 
Moreover, the hospital is looking to begin a Wellness Program and this study is a crucial 
part to determine the program’s goals. Using the results from the study, we will be able to 
learn what our patients need most out of the program and can specifically tailor the 
program to the needs of patients here at Children’s Hospital. By participating in this study 
and answering the questions on this survey, you can help us to design a program that will 
best fit the needs of our community and help improve overall health and wellness for all 
our patients.  
 
I hope you will take a few minutes of your time to fill out this optional short survey to help 
me with my project and help the hospital develop the best Wellness Program to meet your 
needs! If you are willing, please try to answer all the questions yourself, without 
comparison—there are no right or wrong answers. Thank you in advance and I sincerely 
appreciate you taking the time to do this.  
 
 
 
 
Sincerely, 
 
Kayla Stuckey 
 
 
 
